



学校编码：10384                                分类号      密级      








Research on the Preprocessing and Recognition Algorithms 





专 业  名 称：计算机技术 
论文提交日期：2014年 4月 
论文答辩时间：2014年 5月 
学位授予日期：2014年  月 
 
答辩委员会主席：           
评    阅    人：           
 






















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 
































































I I I  
 
Abstract 
Substances detection plays an important role in our life and work. Raman 
spectroscopy technique is getting more and more attentions in the field of rapid 
detection because of its features of rapidness and non-destruction. The existing 
analysis algorithms of Raman spectra have many limitations. They always focus on 
unique instruments or just work on single bath substances. And the operators of these 
unique instruments must be professional in chemistry. We first propose two 
preprocessing algorithms of Raman spectra which automatically and efficiently 
remove fluorescence background without manual intervention. And they are both 
versatile. One algorithm is based on locally adaptive polynomial fitting and the other 
is based on the Gaussian hypothesis. We also propose three solutions based on 
machine learning to recognize and classify Raman spectra according to different 
demands. (1) As for the demand of multi-classification, logistic regression is used to 
categorize a Raman spectra into a set of classes. And the method based on min-max 
signal adaptive zooming can further improve the accuracy of classification. (2) 
Hypergraph learning algorithm can solve the problem due to the lack of labeled 
training samples, in which unlabeled samples of Raman spectra are also used for 
training. (3) With the benefits of stacked denoising autoencoders, high level feature 
representations are abstracted from original Raman spectra. Then we can recognize 
and classify Raman spectra without prior-knowledge. Several factors that affect the 
performance of stacked denoising autoencoders are also discussed.  
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性。表 1-1 是基于 SHINERS 技术的增强拉曼光谱技术在对固体表面成份检测方面
与其它检测方法的对比（以蔬菜、水果表面的农药残留检测为例）。 
 





样品前处理 直接检测 约 6h 约 10min 
灵敏度 ppm~ppb ppm~ppb ppm 
准确度 高 高 一般，有假阳性 
检测速度 <1 分钟 10~30 分钟 <15 分钟 






是否无损检测 是 否 否 
可否现场检测 是 否 是 
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